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Abstract of JP200021 5788 

PROBLEM TO BE SOLVED: To provide a 
device capable of realizing a high emission 
current characteristic by forming a sharp- 
shaped emitter and by forming precisely plural 
emitters, in a field emission type cold cathode 
having emitters comprising a carbon film, and 
its manufacturing method. SOLUTION: This 
field emission type cold cathode, having an 
emitter formed from carbon material, has plural 
projections of a needle-shaped carbon film 2 
on a substrate electrode 1. Hereby the field 
emission type cold cathode having a high 
current characteristic can be obtained. The 
field emission type cold cathode having the 
emitter comprising the needle-shaped and 
densely formed carbon can be formed easily 
by executing an ECR plasma treatment in 
hydrogen gas on the carbon film 2 formed on 
the substrate electrode 1. 
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E C R^X-7«iaic «fc y * — 7ff>^ 2£l7f 
>^tio ECR^9X"7«l3ieiT5ifc*»«l*B3 50 



(b) {-^^aiZ. ^>l2^l7f>^^T 

CR^X^jfeitsllM4K1»tttB36r«fc*-*>B 
2*<SE*^|SllCX^^>>fa:ix*i:H*fC-7X^G>s p 
3«3t<D*— *>3 tiX^^>ys*v/JvS < £oTl^< 

CfclZ*ytH*flO»«-C^-3SfeMilC8 p 3*gitCD±l-7fC 
>«3 4«»4»«*«»6*L*. c?bl-ECR^7 X"7$0: 
I^?(hi3 (c) [C^-TcfceiC. 7K>K2(7>B 

a<|c^aF*ifc s p 3«StO)*— *>3 3£i<BUiL. - 

h3b<ftfcttTx^tay««tDS6fi3Si<^diS*LS. 

l= «fc y 3B*(4Bfc«jm*£Sf*B.rtl= < *fc < 
4x4 ck 3 l-fe 4 D 

[0 0 3 4] fefc. C<0S&fZfcl>T£ bCECR?7 

X-7fflS^fi<-r4-tlc«fcy5fe4SOs p 3«3£a>a— 
*>Bl3S«l*-r*c:i:t,Tf*« 0 *fc* M*^X-7 

S-T4C<tA<T*#4o ftfe. a— 7£>m*<Ds p 3«at 
0)*— *>3 0)figf4. x5^^ft»(DS*ai64fca6 

o nmJUT£&4£5l::T4CD*<MSL 

^f^ECR^X^^l-Cs p 3«igC0±l— 7t:> 

3 3&<x^^>y**t«fc-r4fcttar4x5^*jfe«i«a) 

»«Jtft(&Sfcft4o tot, KlOOnmSJim 

[0 0 3 5] C(D^;*-ei4. ^>K2SJSB-T4!S 

*>3tw«Fi=»si-c*xa*««Kfta?**nja 

*<&4o ^bfcfi. B4KOsp3«360)*— tP>3*v 

yi5*^ 0>5fcSlex VftttOlKl* s p 3 «jg 

a>*-^>B3SaB«r4-tA<pTffiT?fc4o ^^1^14 

^>B2o>ai*sfi(cic4ttta)seie£^fiR-r4v^ 
*t«s P 3*ao>*-7P>3A<E«sttfc«attt 

*«afctty«-«a>aea>ffirt«*t*#<fiijtsi4-* 

[0 0 3 6] C(D^|B^C7)m40||J£cD^®fZOLN 

Tt&fEf4o B4(4c(D«na>ff4 0)ietfi(D^ffia>WB 

HT*fe4o H4fz^-Tct ^l^. Mtt(0*V-Kiat 

«BMTfIb*lfc*-#>l2tflW*^ «^I4B§ 
80 0nm*(DMbBJ:yjft«tKtftB4^Lr. »§2 
0 O nmU0)ftBB«feyiS4y— hSa5*<ff$fi6StLfc 

«(D?6iB**-r4*— 7p>B3 0)«ja(4ca)*M<D*l 
< C<D^(DS2fe4tM4m3<DHJfe0^ffi<Dx5 



(7) 
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i5«(w>y- hSS 5 Ltzm&t ft o r 

ft 4o 

[0 0 3 7] &\Z % ZO§£BA<»m5(»mM(D%miZ'Ol^ 
TRWtS. ^5 (d) lt^(BSeiBa»5(D3«Sa>}&J& 

SSftort^. ccDSffimSi fc£t> 

li»{*^fc*U*fin?4icfc< v en*!: ITS i . Mo. F 
e. N I „ P t^A<felfbtl^o Sfctf^xtBckaftlft 
«*ttLt(=fcKB*Ifiy«ltfcy. 

£>£SffimtI<t: LTJBlvctcfclx. *B«*m£ft4* 

il9fis p 2 **t?*— *>R^&y. 2j — 7t*>JS2 

HOfcfit^liK 1 0 5 QcmOTt^o S9t«R9 
#£L<. Hi 05 Q c mJ£iT"Cfc£> C <!: L IV 

H««4 i**-*>b ztf-hmms znmmz'Au 
■j-«*«»»-c*ya£icKftBi*-c?»flis*L*. y-h 

■cay. ft«»n-c«j«s*i4. 

[0 0 3 8] B5(4C(D*M<7)*5C0*l&a)^ffia)fia 

(b) iZ^-fcfc^lC. COSftiil ±|ZCVD;£1"T 
l-JSBU C0)<fc#<AJgJI£B§5//m<!:Lfc:o -t0>«L 

is ( c ) \z7rs-f&5\z x j]—7fs^m2<D^£*.my 

^X-?\z£t> Ltz Q ZOfrm?? X^&mit 

titf^cD^gmittft^o c<7>»at?i4^tttt*t»e{* 
x^^>yaa(zfet^**^x-7«is*<*— tk>b 



30 



40 



4lMi»*L<lis P 2«S»*trMt*B^&tt«KB 
«»B9jW&J*S*tS. *U:. ^5 (d) d^-Tcfc 5 
lz. tt«K4ty-h«a5tft**KKSitaS'Brfc 

*«©^i=j:yM-tta>sfiBaia*»*Lfc3S<. ^sbmm 

>K2<7)^J¥£P£< Ltttt©^g*3S£**:^XT«i 
Sic J: y ^ JS-C # 5 fc »l= . $A 2 j&x & *H* 

l£ftl\, *fc. **16fiflT?l*tt*K4T(D* — tR>B-2 

«k5i^lft«K4Ta)*-7H>a2(Dtttt^tt*^toK* 

«B 4 £fl£ J« L T * L x o 
[0 0 3 9] Z0>J6W(DSl5(OigSfi(7>^!l0>lllf. 

iftaiM^ffi*^G>B)^!coi>r. is (d) zmi^x 
BfflizKwrSo *mififiiia)fi*»ajS3%ia;a*T*«i 

afiaJSfcftofc*— 7K>B2G)*«IS»l-r4«IMIl+3&« 

-r£mi±£te< r£-£*<RrH££ft£o jaTcogii::* 

TklR^XTffiaBtrODa s-g r o w n tfcStf) £V "V^E 
>KB (»>^;H) . **^X'7«iair ( J:o-C*ffl 

2) . d©s p 2«J»*^t?*— #>l»tIHb*l. fcS 

iMiKfft^x^ffis-esysofcy-r-v^v K« (* 

SM&ffiii o // a/ cm 2 -efc^o a 1 a)«a*^, » 

[0 0 4 0] 

[Si] 









+*->:/;U3 




1 2 0 V///m 


1 V/am 


7V///m 



[0041] zco^iB<7>m6roHJj£a)^llicoi> 

TiftBj-r^, 0 16 (d) \tz(DmmoBe<Dmt&(o^m 

1 liTSMMi-efcs. -oS^mai ii¥*{*«3K* fc 

Fe. Ni. P t Htffctf b+t^o *— 7f?>lK2Ii« : ?- 50 



tP>R. fc4tMi»*L<tts p 2«3t 

t*t?*— *>K"e*y* ^-^>M2 <hj±^L.rm^ 
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O 5 Q cmJ5lT-CfeSCt3&<»*LL^ 0 Jfe»K4li;fc — 
[0O4 2] ^6!iCtD^B^CDm6(D^J6O^SC0giat 

lS^^ti®it$i§. 16 (a) RSttHtaidM 
o£ttfflU ccDSmmtll il:cvDSi:d: y^Pta 

444BiS*ait5. aicH6 (b) iz^-fcfc^ 
'jyy77-fiai:*«3T, fft*R4fc>f— hfg 

5*ff*<D^ttl-*0X-r*. *CDSL 116 (c) iz^-r 
&?\z. *-#>«2 0>»fflt**^;C7l::S&L 

So /<— x^^>yi=cfey»a«ai <t>ssdo>-s 
*fcx^^>yaaaicfc^-c**^xvjaisftfrs* 

K4 ty— hmas tt»«Lrtn»*ai^. g& 

ir. 16 (d) lc^1-ct5.lc. 3d#«#fcfc*3Ei#»fi 

i os. sfisai tDMiray**>-&r»*-r*. 

[0 0 4 3] #(3 N c(7)*wa>»6CDSI16a)^Sia)«* 

ttUHJ»IMI**a>iMtlcoL^-C. 1116 (d) effl^T 

B«iH«t4. ^siis^coK^ftaiS^Piam^ssi 

h«as(::jE/<-<TX£wan-r«« f*t*ffi*<W-«a) 
««»tfi:ofc*— *>H2fl)jfe«»=tt**JII4>^ 
*£U ^o««S6jB»»ab<»S«ai^HaLT^6 

tzth. ifi^ p> rot^ oftt&^t g i: 4 y , ssaai 

fc4lMi>f- h«a5i::wm-r4ttHE£ffi<-r«c:fcA< 

[0 0 4 4] ;*fz. zo«w<D«7©*fc<D»»zoi* 

s«-r«*ftttiHJ»*a* : r'a)KiiB-c&*. *«ma 



as*teTL^. zo*amai tt^antttn. fc*L* 

(*##T*fe;h{£ffiT:i>£<. «t LtS i % Mo. F 

»»a±i=ftK«SKyf*(tfcy. ««**fct 

-*>B2!4«^ttaj*fiz.-r*t»-efe4„ zcoii — /f> 

>«2tt***ikiar**iv— K#*»-e*y* zcd*- 

*>JB2!4s p 2*g^£>±> — 7ff> 2 a^sp 3^3tCO^ 

;u:7tx*-*^BL fc*>iM4»*L<M:s p 2*gii£ 

*t?*-*>«T?*y. ^-^>m2«tit^L-ca®i± 
t<im<*<bBwzm-\ onmj^T> mmv>$£&imiz$& i 

0 5 Q cmJUT-trfeSo *®«»K 9 li«^«tt&G>«B 
>B 2 t f~ hWl 5 t«fttt«Z»«-r 4««*t»-c ft 

y±i=Mfcwc»***i*. H«a5i4*— tk> 
20 «2i=«ky*^*?i*U4-rfc«>a)«a-efcy. #je»jk 

[0045] H7tt.ca>96wa>»7 0)Siifia)^»a)«fi 

XgJjFtlTlitfe^a 17 (a) iC^-Tct ft 
tt«ail=l4nfi5/ya>»ttft»l^fc. 17 
(b) |C»-r«fc5l-* ceDSfiWll ±|ZCVD;£. X 

ttx/<^*aicj:y*— *>H2t«Kr4. *n*s^ 
-eiiy-f*^:/ K^-r* i ±i=* 

«att»(D*— 7P>IK2t LTfiRIKL. d©fc*0)«l» 
£B§3 /imt Lfco ^Oil— 7^>M2I4 s p 2«sg(D* 
30 — tf>2 a*|Cs p 3i»0)*- ?K>3 3&<jSSt5tt* 
LTl*4. -t<B&. 17 (c) d^-r^^l^ * — tf> 
^(DaB^fft^X^aSKSfcLfco CCD^sp 
• 3«a<D*— tf>3A<-7X$£fty* sp2miS^^- 

£ e Cftfis p 3ftii£A<s p zmZkttttSLLX* 

A<aL^fca6(=a«x^^>^<«*-r4^6-efc*. x 

40 ^^U^T'X^— &4tM4s p 2aafi$#t;* — 
*»^&ftSMWB94<Mih4. 17 

(d) i^-r^ic. >6»K4ty-h«a5ttsas? 

tt«K«ic»«r*«i»*»'eftyii=ilfc«*-e» 
js^^Sc K«astt*— #>H2«fey«T-*5i* 
asf fc*a>ma-cfcy. »«aiBi-ca***i*. -con 

J6«^li*— 7p>M2<7)W-tt(DSfejB«iSl±*--7R>K2 
^±^fraLfc^&«^^LTL^ft3b^ 16 (d) 

50 tafrai*. 
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[0046] ^fc. zconmomio^mo^mcom^ 
ttd3S**a*^oBiftizo^-c. 07 (d) zmi^x 

Cfc*<pr&fcft£ 0 

[0 0 4 7] SIC CC7)^0JCDM8 CO^^O^^ICOIN 
T^-r^o H8 (d) (4C(D*W(D*8©jtlfia>^ffi 

1 liT»MT-f »ft*M, fc*lM4#frefc*itfffl-e 
t,J:<, ^ItLtS i, Mo, Fa, Ni, P t «#fc 

2 a fc s p 3«Jfi(D*— 7P>t3^e)«jaa?*LTl^* 0 * 

y. *-*>K2tJtttLT«»ttA<»<-ta)»*i4iB 

1 0 n m£LT. g®<7)|gi/L^I4B& 1 0 5 Q c mklTTrfc 

a®«»«9i4«^flt*ft(DSB<D--«-efe4fcto-t 

roStaA<fil^<S^ L < . BS1 0 5 QcmiUTT'fe^ 

«k y t^^l/PTX*— 7|5>K(D*35<a*L< . *6I= 
!4<g&ta0s P 2«i6<DA-#>K(D*#S*Ll^ $6 

a 5 \*ti-7fs^m 2icj: y «^*5i #tis-rfctf>a>tMi ■£ 
fey. MWH-e«KdtLft. oaviMku 

[0 0 4 8] H8»4za>9liB(DK8(DStSSa)^»fl)»a 
xSS^BfffiH-efc*. H8 (a) £ 

(b) iC^-f «fc5l^ C(7)Sffimai ±l:CVD;i, X 

tt«*mfcLT)£KU fc £<DffiiS£Big 3 /i m fc L 
fco C©* — tR>K2I4s p 2«Jfi0>*— 7p>2 a 

s p 3«ii0a— 3 lti>« 0 *o> 

B8 (c) \z&-r&o[z m J£««4fcft-6IMblIfc 
y-hW!5ttt*#MBtJi»jF1*fc«. 'JV«7 

f^x-r^ 0 is (d) ictk-t jftpsg 

«5t(D*— 7B>3A<"7X^i:fty. s p 2*gi£(7)*j— 7fC 
>2 a6<»RMlzx-/^></S+i«-«a)^jB«ait«j: 



£ 0 *fcx-;^>yaSl^fct^T*«^X-7A<*— tP 
a@iz(4s P 2f»t*t*- tfr/IKfr&ft&SBHMI 

[0049] za>*wa)K8<DSi6(D©Ba)«* 

ttUS)frlfcS*^<D»ftlcol*T. B8 (d) £SH>T 

ft * -£ 3 fc ft ic (4S&V& 1 l= ft / W 7 x fc 5 1 M4V— 
10 hSffiSirjE/WTX^Qiiffl-r-So titaitfWttfl) 
^fi«ifttftof:*--7P>K2G>5fe«B»lcl4«#**A< 

fctf>. 4M^&<Z>«T<D#|&jb<S«fcfty. Sfilffi 1 
[0 0 5 0] 

20 [00 5 1 ] CtLli. *-#>BJ:««l5^S* 
»(Dfttt3&<5fe«l«i:»+«^ttt-rSc4:lc«fcy. 
**^a>«*ME*<* < ft l -L fro. i5r>3^V 

[0 0 5 2] S&dtt* l5'r>3>ttOll^^ 

> kbos y s p 3m^(Dti—7fs^tm i m^coM^<f z y 

fcA-7t*>«£xs v*tt»iLTJBl**c:fcl=:*y* 

[005 3] ££>|r v ZS^Mis p 3«5tG>2> — 
30 *>K$ffi«-r*ci:lzJ:y. x5'r>3>fiS(«b 
izM < ir £ - fc tfv # ^SfcHfr fc * „ 

[0 0 5 4] *fc, CCD^IB^IZcfcttlf. IXS«r>3> 

BB*l=ttBk«»*f « C 6<RTffifc ft & T? fc£o 
[0 0 5 5] ttlz. TttVBS^fe^tMiSSlZTK^^ 

ZfclCty. 7t?>K^X-;^>^*tL^|glZ. X«> 
40 ^>yftJt(DiSL^fiA<-7X<7 fcft y gBg^&*Jlztt« 
©XSy* t»fltr«Cfc3^RTtSfcft*»*****. 

[0 0 5 6] -h— TRvKjaiKftl^fR^X^ai 

at?x^^>y*tL«ajso)iaL\s P 2«5t<7)*— 7t?> 
fc x ^ ^ > <o g i \ * — >s $■ s Bt ic ^ jg-r s - 

*a)^x^*r^Bt-r«cfctHrttfcft4o 

[0 0 5 7] s p 3«it. fe^>t^(4s p 3^^-t; 

*y, >frttffi*m<D£®£ u vif77-fa**ffl^4c 
50 fcft-5«s«B»x-e**ia*3b<&*„ *(Dm&\*. 
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[0 0 5 8] £ bl^fi. X=7V3^tt^>gUsp3 

[0059] ill:, s p 3 fcSlMis P 3Sit^^t;^ 

y. «*»-eB*3t»it*sta-e**a*3&^fe*o -t© io 

[0060] *fc % **?7X7«I$ECR?7X7 

T»fT 5 C t d J: y X^t££*t£ c £ A^gg t ft 

[006 1] ££>lzl£. ttttCD^ft&CDKjftftK 

r=«ky. *«aa>«T-*kut*si-c*4»*a&«**. * 20 

'So 

[B2] ca>*«(D»2(DSii&a>^ffla)«jiti5cUiS*tt 

[Hi] 



aai;-tcD«axs(7>iiift«*^-r«awKHH-efe 

[^6] crosses 6 ©lyfcroj&BroajMfcaiSSjfrig 

[H7] Z(D«WOJK7a)*lifi(D^«<D«*ttaiS>%l» 

aai;*<DH3txsojitt«*^a5tWKBiia-T?& 

[18] ca>«n<Dff8a)itiKo»sa)**ttUB»llE 
aro«3tMKffiHt?a&*. 

tig] «6*o«sttma^ea&i;^(DS]txa^^ 
-rastftWHB-c**. 

[no] c^fi^romi o>ftika>»ni=j:yw&ttfe 

E C R ^XTftli: J: or»«<DSSjBaa3&<»«l**L 
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2 
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3 


s p 3tiil0)*>— TpV 


4 




5 


y- h«a 


6 




7 




8 
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1 0 
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